In most of the Asian countries practising ART, however, no state registry exists. Taiwan is the only country that has specific legislation, and in six other countries some kind of ministerial regulations are practised. We conclude that ART is now practised in 20 countries in Asia. The prevailing rules and cultural heritage in many of these Asian countries has a major influence on the implementation of ART in Asia. However, in view of the complicated and sensitive issues involved, and as no supervision on ART clinics exists in most of these Asian countries, we advocate that some kind of quality control should be urgently instituted in all centres practising ART. In this way, it is hoped that the highest standards be attained for all parties concerned.
Introduction
The advances in reproductive biology that have made it possible to produce human prc-embryos in vitro, have been one of the most significant scientific achievements of this century. For many couples that were previously considered infertile, the emergence of these new techniques to alleviate infertility has offered new opportunities to conceive. Moreover, although there is a wide variation in standards, patient selection criteria, and treatment protocols, assisted reproduction techno-908 logy (ART) has become a routine tool in the treatment of infertile couples in most developed countries.
However, after the initial enthusiasm, many people realized that in addition to the great advances, limitations had to be set up at the same time. Along with the scientific achievements, a public debate has been held in many of the developed countries surrounding questions such as whether regulations or legislation should be set up (Schenker and Frenkel, 1987; Dickens, 1994) , the right to ART treatment (Dickens, 1994) , the cost of assisted conception (Neumann et al., 1994) , resource availability, how and who should control the quality of ART practice, and whether gamete donation should be practised (Schenker, 1992; Benshushan and Schenker, 1993) . Nevertheless, in our pluralistic society it is not expected that any one set of principles will be completely acceptable to everyone, and different attitudes have been adopted even by neighbouring countries.
ART is now practised in many Asian countries, some of which are still considered to be emerging. In most of these countries the social, cultural and religious influences, and even some of the moral standards, are very different from those of the European and Western societies. Moreover, as many of the answers to the above questions are inherent in the basic cultural and religious characteristics of each community, it is expected that in Asian and Eastern societies, the attitude towards these issues might be very different from the attitude in the Western world. So far, however, much of the discussion regarding the ethical and legal issues related to ART has been centred in the Western world.
The purpose of this study was to review the ethical and legal aspects of ART practice that have been instituted in Asian countries.
Materials and methods
The data were collected by a questionnaire circulated to ART centres in Asia. These centres were determined through official reports and personal communication. Twenty ART centres in 16 different countries were located (Saudi Arabia and Persian Gulf countries are reported together). These are Taiwan, Singapore, Korea, Indonesia, Thailand, Japan, Iran, India, Jordan, Malaysia, China, Israel, Hong Kong, Pakistan, Lebanon, Saudi Arabia, and Persian Gulf countries.
The ART centres were requested to complete a questionnaire which was designed to collect information regarding the ethical and legal aspects of ART practice in each country. In particular, the survey included information regarding regulation of ART services, access to these services, attitudes toward gamete donation, cryopreservation of pre-embryos, surrogacy, micromanipulation, research on pre-embryos, and multifetal pregnancy reduction. Each of these issues was further* divided into sections, where the respondents were asked to answer questions, most of which required a yes or no answer (Table I) .
Results
All 20 ART centres responded and completed the questionnaire. The issues discussed in this survey were categorized into two main sections: (i) regulation and access to ART services (Table IT) and (ii) gamete donation and other ART procedures (Table HI) .
Out of more than 40 countries in Asia, only 20 countries were noted to offer ART services. Furthermore, while Asia is by far the most populous of all the continents, with an estimated population of 3.5 billion, or >60% of the world total population, only approximately 260 ART centres were located in this continent (half of which are in Japan). In five of the countries which did offer ART services (Indonesia, Thailand, India, China and Pakistan), each ART centre served a population of >15 million. A population of <1 million was serviced by each ART centre in only two Asian countries (Israel and Singapore).
In most Asian countries practising ART there was no state registry. Such registries existed only in Taiwan, Singapore, Korea, Japan and Israel. Taiwan was the only country that had specific legislation, but in six other countries some kind of ministerial regulations were practised (Table IT) .
The mean cost of one ART cycle in Asia ranged between $1000 and $8000 and in only half of the countries was the cost borne by some form of medical insurance. In 12 Asian countries (including all Moslem countries) ART was restricted to heterosexual married couples. In Israel, India, China and Hong Kong ART was provided to non-married couples as well.
There was a clear dichotomy regarding the attitude towards gamete donation between the Moslem and non-Moslem countries. In almost all Moslem countries any kind of gamete donation was banned, while in India and most of the Eastern (Sinic) countries it is practised (Table UJ) . In almost all the latter countries, the child conceived by gamete donation was treated under the law for all purposes as a legitimate child of the recipients. These children, even if they were informed about the circumstances of their conception, were not entitled to know the identity of their genetic father. In Singapore, Thailand, India and Israel the sperm donor was anonymous. In some countries like Singapore, Korea and India, however, the oocyte donor could be a non-anonymous donor, like a family member or a friend.
Cryopreservation of pre-embryos was practised in almost all Asian countries practising ART. The two exceptions were Indonesia and Saudi Arabia. Surrogacy is available only in three Asian countries, Korea, Thailand and India. Attitudes towards embryo research and reduction of fetuses varied. Each of these activities was practised in nine countries (Table UT) .
Discussion
The results of the present survey indicate that ART is now practised in >20 countries in Asia, including some emerging countries. According to the survey, on a global basis each ART centre in Asia serves an average population of 13 million. In comparison, according to the 1993 report of the Society for Assisted Reproductive Technology (American Society for Reproductive Medicine) (1995), at least 267 ART programmes were active during 1993 in the United States and Canada. On the basis of these data, it can be estimated that in these countries each ART centre serves an average population of 1 million. Thus, while the rate of infertility in most of the Asian countries is as high or even higher than in the Western world (Rowe, 1993) , the availability of ART in these countries is significantly lower.
The explanation for this difference in the availability of ART services between most of the Asian countries and North America can be sought in the differences in the standards of living between the two continents. Today, most of the Asian countries are still considered to be part of the developing world. In those Asian countries where each ART centre serves a population of >15 million, the majority of the population has low income per capita, and ART services are considered a luxury. On the other hand, in those Asian countries which have shared in the Industrial Revolution and the higher standards of living that industrialization has provided to the Western world, the availability of ART is the same as in the Western world (Table IT) . Similarly, this explanation might be applicable to the availability of the more sophisticated and costly ART procedures like micromanipulation. These services are available mostly in those Asian countries where the standards of living are relatively high, like Singapore, Japan, Israel and Hong Kong, and lacking in the underdeveloped countries like India, Indonesia, Malaysia, China and Pakistan.
Although the debate surrounding issues such as the regulation of ART and by whom is still unsettled, most clinicians in the Western world believe that some form of regulation of ART is necessary. At the present time many countries, even in the Western hemisphere, have not established legislation pertaining to the various aspects of the practice of ART. In a number of countries ART is practised according to regulations which have been laid down by professional bodies. In some parts of the world such bodies are appointed by government (Ministry of Health and/or Social Security) or by medical associations. In other countries, reproductive scientific centres impose their own ethical standards (Schenker and Frenkel, 1987) . In most Asian countries, however, ART is still practised free of any statutory legislation, regulations, or voluntary guidelines, hi most Asian countries, practising groups set their own standards. Furthermore, a cause for concern is the fact that a registry of all centres performing ART exists only in five of the countries. The data about ART programmes, including pregnancy rates, in all other countries, if available, is partial at best Concern should be further heightened by the fact that supervision, or any kind of quality control on clinics and laboratories offering ART, exists in only few countries. Under these circumstances, where there is no promulgation of laboratory standards, and as ART programme success is closely related to quality control in human embryo laboratories, it is obvious that much progress is still to be expected in this aspect of ART in Asia.
Although Asia has a long cultural heritage of great diversity, six major cultural regions are recognized in Asia today. The three dominant ones are Southwest (or Islamic) Asia, South (or Indie) Asia, and East (or Sinic) Asia. Islam, with an estimated 430 million adherents in Asia, is the principle religion in Southwest Asia, Pakistan, Malaysia, and Indonesia. Hinduism has a following of about 520 million and is the main religion of India. Buddhism constitutes the principle religion in Thailand. Other important Asian religions are Taoism in China and Shinto in Japan. On the basis of the information from our survey, it appears that in many issues, and in particular the issues involving gamete donation, there is a major influence of cultural and religious attitudes. A clear dichotomy can be found between the Moslem and non-Moslem countries. Although in most Moslem countries there is no formal statutory legislation regarding ART, it is practised according to Moslem law, or clerical interpretation of Islam. When asked: 'What does influence ART in your country mostly? (i) religion, (ii) feminist movements, (iii) other groups', all participants in the Moslem countries answered that religion was the dominant influence. Thus, as artificial insemination with donor spermatozoa (AID) is opposed by Islam (Schenker, 1985) , it is banned in the Moslem countries. In some of these countries, however, according to religious tradition and the social situation, there are differences in the attitude towards male and female infertility. The husband is allowed to have more than one wife. Under these circumstances, in Lebanon for example, donor eggs are allowed if they are to be used by the husband of the donor. The husband in turn can use them only if he is married to the recipient. On the other hand, in most of the non-Moslem countries in Asia where ART is practised, AID and/or oocyte donations are practised as well (Table ni) . In all of these countries, the donor has no rights, obligations, or interest with regard to the child born as a result of AID, and the child is not entitled to know the identity of its genetic father (Schenker and Frenkel, 1987) .
According to the Moslem code, the right to treatment in ART programmes is granted to married heterosexual couples, but prohibited to non-married mothers or to lesbian or homosexual couples (Schenker, 1985) . In contrast, in four of the non-Moslem countries (India, China, Israel, Hong Kong) it is specified that ART programmes can include non-married couples too. In three out of these four countries, ART programmes include only couples with cohabitant relationship.
Only in Israel are all these services offered to single women as weU (Schenker, 1987) .
Attitudes toward embryo research vary, but countries that allow or ban these activities cannot be separated by cultural regions. All countries that allow research on pre-embryos limit the period for experimentation to 7-14 days, and in seven out of these nine countries research requires prior approval. No country in Asia permits the use of ART for non-medical sex selection. We believe that this attitude is justified not only from the moral point of view, but also that for as long as there are so many women in Asia who need ART, and who cannot afford it, the use of ART for non-medical purposes is a misuse of costly medical resources (Shushan and Schenker, 1994) .
Finally, the information gathered on the costs of treatment shows an inconsistent pattern of costs and reimbursement in Asian countries. Only in four countries ( Table U) is there limited or complete reimbursement via private health insurance or government schemes. In all other countries, ART costs are not reimbursable and are borne by the recipients. In most emerging countries, most infertile couples cannot bear these costs, further reducing the availability of this treatment which is still considered a luxury.
In conclusion, we have found that ART is now practised in 20 countries in Asia. The prevailing rules and cultural heritage in many of these Asian countries has a major influence on the implementation of ART in Asia. However, in view of the complicated and sensitive issues involved, and as no supervision on ART clinics exists in most of these Asian countries, we advocate that some kind of quality control should be urgently instituted in all centres practising ART. In this way, it is hoped that the highest standards will be attained for all parties concerned.
